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Very little: Anfownation: ‘regarding coal sinide in ‘Spain has been pub- 
lished in the American technical press, -and-few-people:realize the extent 
of this industry-or-the-conditions under which coal is mined. The infor- 
mation in this-publication was-collected-in.1945 and consists of personal 
observations in Spain, statistics, -and- other date of a general nature 
obtained from-offieial:- sources. - - 3 

Spain jesauees ‘bitumtnous- Scat ignite, ‘ond anthracite, but the 
total tonnage mined:is-less than: the national requirements. Before the 
war, an appreciable: tonnage of -coal-was-imported from Great Britain under 
the Anglo-Spanish-treaty;-which- rebated import-duties and effectually pre- 
vented competition:-frem-any:other-foreign source. The war stopped the 
major part of-the importation. of British: coal and caused repid expar.sion 
of the domestic: sources,- but: this was not sufficient to supply the indus- 
trial demand.::Coali-that-formerly: was not.acceptable to industry because 
of quality is-:now:- mined: and-marketed,.:The Government allocates the better 
grade bituminous: coai-to the various. industries in accordance with the 
national importance: of: the: work-imn-which: they.are engaged; for example, 
the railroads: are: aiiotted- 100- percent. of their requirements, but cement 
companies can obtain: only: 25+ percent. 

The Government: offered: inducements: to. inovedse the aredictton of coal 
of any class,: but: the-ierger part. of- the increased: tonnage obteined was in 
inferior grades;- as-a- result, the lignite production. was taxed, while a 
bonus was. c— for: bi tuminous-coal aaa — excess of the 1¢42 tonn2é- 

The eatieeite and bituminous-coal: areas: were severely damaged during 
the Civil Was, and many: experienced: miners migrated to the lignite mines 
in eastern Spain. This has resulted in an acute lanor shortage, particu 
larly in the Province of. Oviedo where the most important bituminous-cosl 
deposits are located. 7 


Bituminous-coal, anthracite, end lignite deposits are found in severd 
provinces, but the largest and best coal fields are in the northern Prov- 
inces near the Bay of Biscay (fig. 1). The production from dcmestic mines 
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Stull or prop 


LLL CBE ) ERD IED E: Entry or “guia” 
B 


LONGITUDINAL SECTION 


Figure 2. - Usual method of mining, Asturias coal district, Province 
of Oviedo. 
A. Counter or "sobra guia" Is advanced 2.5 meters ahead of 
mining cut. 
B. Planks. 
C. Length depends on thickness of seam. Ranges up to 5 meters. 
D. 7.5 to 10 meters high. 
E. Stull or mine prop, spaced | meter apart. 
F. Stope is worked "open." Miners stand on timbers to work. 
G. Backfill is dumped through opening in pillar. 
H. Lower half of pillar recovered on retreat. 
1. Pillars 5 to 6 meters wide. 
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is not large if compared to. that of some other nations, such as the United 
States, Great Britain, Belgium, or Germany; however, the increased produc- 
tion obtained in recent years indicates that eventually the coal mines may 
attain sufficient production for internal use and that Spain probably can 
cease to be a coal-importing nation. 


Table 1 shows the Provinces in which coal is mined, the number of 
mines, the number of mines producing over 30,000 metric tons annually, and 
the tons of coal mined sda Province, seconde oe the type or coal. 


TABLE 1. - Coal-mining Provinces of Spain in‘1944°° 
Mines producing’ '"~ 
Total number over 30,000 tons “* ‘Total coal mined, — 
ANTHRACITE 
Cordoba -ecscccsecese © °° 3 3 129,594 
BUCHCA: 6eicoucten seed’ ase om - 6,540 
ReCd. omusuceeeusenas 79 6 1,062,610 
Lerida secccascccece 1 ©) 8,089 
OViGdO sasieceraiete ed: 4.935026 » O 135,356 
Pea a CReocevesne. Le: OQ. 1 B46 
| Total . leo Ge , eis 
BITUMINOUS GOAL a 
Badajoz: scscsccceres 1 0 18,105 
Burgos eeeeretoocseere Co 0 5,079" 
Ciudad Real, .ocesese - 9 3 B44’, OLO 
COrdoOba -o-seaees sess 12 2 290,017 
CUENCE vecccescesces © 2 0 25143 
LEON ecssveccccsccace 19 T 1,390, 646 
Lerida e@eeseetaneveeens ; eB @) 11,624 
LOgronO secvcereccees: nite te fe) 8,437 
OVIEHO ceovccscceses 123 28 6,000, 506 
Palencia .2s6ssu eae eo 3 234,043 
Hevilla cecessecccvseoee -- = oe 164 000 
Total 235 ren 8,968,700 
LIGNITE 

PING: sew daieree ee bebaie- ~ ‘i 10! 2,965 
Baleares eoenreeooce 13 0 47, 645 
Barcelona ...secerse ok ? 274,508 
BUY ROS: sie. Sew vais a's , AD 0 . 2,791 
Castellon ....ceeees ade 0 * 7,665 
Reiidie aiuteecct sac! a 0 1,000 
GEPOHG. is odes 5 60 ee oles ee O 11,739 
Guipuzcoa eoovereveee 4 0 5,649 
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TABLE 1. - Coal-mining Provinces of Spain in 1944 (Cont'd.) 


Mines producing 
Total number over 30,000 tons Total coal mined, 
Province of mines _. annually — metric tons 


LCL Lc ee ee eee 19 2 54,075 
T6166 cetcvciesn cvs 39 188,484 
MUPCLS 6655 4:65 550595 a 0 47 
POLGRONE. ice Sccgde ie abe e:% 1,788 
Sern tSnger 6664 scusaas 3 | 0 6,748 
a ee ae ee bed 
TEVGOONS cutcccces = = ° 9 EO > 
Zaragoza Te eee eee eet 2 isa ee 
: Total =. | 216”. inf ere 1, 202 220 


The area production of ‘the "ievacant types of ‘coal by years is 
shown in table 2. These official revised statistics are published in the 
January 1946 Boletin Minero e Industrial. ~ 


TABLE 2. - Annual production of coal in Spain, metric tons ° 


Year | Anthracite | LE 0 
ie re |. 193,579... 9, 199,00e 
1OWO wasas |<. | 
IG ss00e |: .* 9,594,364 
TGA seven | Ly2h2,952 | 8,014,256 ; 1,105,561 | 10,362,749 

1GAS seas | ag ktoks toe 4 8,438, 816 -i 1,112,016 | 10,702,594 
L9WHL/s | 1,516,035 | 8,968,700 | 1,202,220 | 11,686,955 
Jan.-Nov. |. Aled se 

195 , as | 1,178,965 6,677,603 969, 864" * 1°" 8) B26, ! a” 


cement plants, textile mills, ceramic plants, P ‘end power. The mines are 
small and are being expanded rapidly. ee 


Bituminous coal, which constitutes the major part of the domestic 
coal production, is used by the steel plants, railroads, ‘thé ‘merchant 
fleet and other industries. -The Province of Oviedo produdcés “About 65 
percent of the coal mined in Spain, of this about 98 percent is ‘ditumi- 
‘mous coal and the remainder is anthracite, 
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ASTURIAS BITUMINOUS-COAL FIELD 


The Asturias bituminous~coal field in the northern part of Spain is 
in the Prcvince of Oviedc, historically known as Asturias; the area is 
‘mountainous, and its physical eppearance resembles that of the anthracite 
region in Pennsylvania. The area has been folded, faulted, and eroded, 
and the only coal beds remaining are found in the synclinal besins. The 
age of the formation is reported as Carboniferous by the Institution de 
Geologica. .The coal is of coking grade and generally soft and friable; 
in many places the entire coal bed appears to have been crushed. The 
district produces practically all of coking-grade coal mined in Spain, 
end the mines have eee) in operation nearly 100 (years. 


The aeatee of coal beds of minable thickness occurring in-this dis- 
trict is not known definitely, but one of the larger mines extracts coal 
from 25 different coal beds. ‘Some companies name the coal beds, others 
number them, and no attempt is made to identify all on a regional basis. 
The thickness of the coal beds ranges from a few inches to 6.5 feet (2 
meters), and there is frequently a wide variation in the width of the 
same bed in any one mine. The thicimess of the beds worked ranges from 
12 inches to 6.5 feet, with occasional places where the thickness is 
greeter, One thickness of 8.5:-Teet was observed, which included a small 
emount of divider. The dip of the coal beds aries from vertical to 
about 20° from the horizontal, put ‘the average dip is reported to be 70° 
to 8°. ! | 


The divider between the beds of coal includes hard shales, limy 
Shales, and a conglomerate which grades into a coarse-grained sandstone, 
The conglomerate, which is called "pudinga,” serves as a marker for 
determining the sequence of the coal beds. All of the mines in the dis- 
trict give off considerable methane and in the United States would be 
rated as gassy. ° | 


ee Mees 


The steeply apes coal beds are mined by a modified longwall syle 
resembling the practice at tne Miller mine in the State of Washington. 
Vertical shafts are sunk; crosscuts or levels are driven to intersect the 
various coal beds; and entries arg turned right and left from the crosscut 
and driven along the strike of each coal bed of minable width (fig. 2). 

The coal beds are not constant in thickness and sometimes are faulted, 

or thin to less than a minable thickness; these factors usually deerme 
tae length of panels. Practically all steeply dipping workings are back- 
.Pilled. The levels or crosscut tunnels are driven at irregular vertical 
intervals, depending on the dip of the coal beds, and the levels are gen- 
erally connected with raises. If the linear distance along the coal bed 
between levels is too great for economical working, intermediate levels 
are driven, and the coal is mined py the same method. Usually 50 meters 


Peele, Robert (ed.), Mining Engiriver's Handbook; 3d ed., 1941, 
pp. 10-509 
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(167 feet) is regarded as the most efficient working distance between 
levels. A counter, or ventilation entry, is driven above the main haul- 
age entry in some cases, but this is not the usual practice. Pillars 16 
to 20 feet wide (5 to 6 meters) are left over the main entry, and a floor 
pillar 6.5 to 10 feet wide (2 to 3 meters) is left to support the floor 
‘of the higher level (fig. 2). The face of the longwall is worked in 
steps 25 to 33 feet high (7.5 to 10 meters), and the steps are maintained 
4 to 5 meters long (13.5 to 16.5 feet) as a protection to the miners fram 
material falling from a higher step. Stulls or timber supports are placed 
at l-meter intervals in a more or less regular pattern. 


The coal is mined with small, compressed-air-driven picks, which 
resemble small.paving breakers and weigh about 12 pounds; plain pointed 
moils are used. The coal is undercut with the air pick about 2 feet at 
the bottom of the step, the full height of the face is slabbed off and 
the coal falls to the chute below and is draw off by gravity into mine 
cars. The miner stands on the stulls to mine the coal; the coal imme- 
diately over the miner is well-supported with timber anda lagging. The 
air picks are called "martillos picadores.” 


Chutes are driven through the pillars over the haulage entry at in- 
tervals of 20 to 24 feet (6 to 7 meters). If the coal dips steeply enoug,, 
the chute opening is placed directly over the loading track, and a gate 
permits the coal to fall directly into the car. In flat-dipping coel 
beds, loading chutes with a movable lip that will reach to the loading 
track are placed in the side of the entry. Occasionally, for short dis- 
tances, the coal beds are too flat for the coal to move by gravity; in 
"this case it is hand-shoveled to the steeper part of the coal bed. No 
_ Shaking conveyors and only a few metal chutes were observed. 


Backfilling is practiced in all cases except when the dip of the 
coal beds is too flat for the backfill material to move by gravity, which 
generally is about 30° from the horizontal (fig. 3).' The backfilling has 
effectually prevented subsidence so far as observed; the mine workings 
extend under villages and under several small streams. The backfill 
material is obtained by utilizing the refuse from the coal-cleaning plants 
and from the rock removed while mining the thin coal beds. 


Haulage 


The main haulageways from the coal beds to the hoisting shafts are 
always rock crosscuts; the crosscuts range in size from 9 by 10 feet to 
10 by 12 feet and are usually heavily timbered and lagged. Some of the 
mining companies are experimenting with concrete-block linings, follow- 
ing the German practice. Many cf the crosscut tunnels are lined with 
brick at the intersection with the coal beds, and the shaft landings or 
stations of all mines visited were brick-lined. 


The coal cars have a capacity of 900 to 1,100 liters and are said 
to hold 1 to 1.25 tons of raw coal, The cars are not fully loaded and 
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Note: If coal beds dip less than 30° from the horizontal, the mining 
is started from the top and the open space is not backfilled. 
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- Mining method for coal beds dipping from 30° to 60°, Asturias 
coal district, Province of Oviedo. 


LONGITUDINAL SECTION OF BASIN 


Figure 4. - Coal beds, Puertollano district, Province of Ciudad Real. 
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are never “topped."_ ‘The mine cars are generally in poor mechanical con- 
dition, as materials cannot be procured with which. to repair them owing 
to.war conditions in Europe. 


Most of the smaller mines use ‘miles to transport the coal from the 
loading | station to the hoisting shaft; a few mines use trolley-and-stor= 
age battery-type electric locomotives when the haulage distance is very 
long, but in these cases all electric haulage is kept on intake air. 
Mule haulage is eupLoye? almost exclusively in the entries. 


” Some ‘of the chores use Diesel locomotives of French, German, 
or Swiss manufacture; the locomotives are equipped with labyrinth-type 
flame arresters on the exhaust to prevent ignition of possible accumula- 
, tions of gas. None of the Diesel locomotives observed. are equipped with 
conditioners to remove the toxic gases ‘from the exhaust fumes. One en- 
gine is said to have been equipped with a gas -absorbent cartridge to 
remove the carbon monoxide and oxides of nitrogen, but the device was 
removed, as it reduced the power of the engine. A very light fuel oil 
is used;. the flash point is said to be 125°-130°F. The mine officials 
prefer that Diesel locomotives be used in place of electric types, as 
they are more adaptable to changing mining conditions. It is probable 
that the workmen are not affected by the exhaust gases from the engines 
because of the relatively large cross-sectional area of the haulage tun- 
nels and because use of the engines is limited to intake alr. 


Shafts and Hoisting Equipmen 


Aaa. shafts i esewed were either circular or elliptical in cross sec- 
tion and lined with brick or concrete blocks. The diameters of the shafts 
range from 16.5 to 20 feet (5 to 6 meters), and the hoisting compartments 
are placed across the diameters; the ladderways are placed on ene side of 
the hoisting compartments and tne pipe compartments on the other. 


Single~ and double-deck. cages are used at the various mines to hoist 
two to eight mine cars at one time. The sides of the cages are covered 
with steel netting to: a height of 5 feet, but the cages are not. equipped 
with end gates or safety chains, and: the. loaded cars are not locked in 
position or blocked on the cage while being hoisted. : 


Steel rails cet about; 4O pounds a linear yard are used almost 
exclusively for shaft guides. The position of the guides in relation to 
the cage varies in.different installations; some mines place both guides 
on one side of. the compartment while others follow the conventional method 
of placing one guide on each side. 7 

Safety catches, or "dogs," on cages are not in general use. The epin- 
ion of many mine officials is that safety catches will not function effec- 
tively, particularly if the hoisting rope fails while the cage is descend- 
ing. Shaft chairs are provided at the collar and bottom of the hoisting 
shaft but not on the intermediate levels. 
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The mine hoists are usually electric-driven and equipped with cylin- 
drical or semiconical drums; and‘all have overspeed. and .overwind isafetj 
devices of German menuractire. -Most. of. the mine hoists’ are equipped with 
two independently operated brakes; one brake functions on a drive-shaft 
drum and the other on a brake drum attached to the flanges of the hoist 
drum. A recording device makes a graph showing the-number of trips in cé 
- hours, the hour when the trip is made, the. speed of hoisting, and. the 
time required for the trip. These erephs are eae and OUs Owen: Leela 
ically by the paSnegyoe of Perera | er 

The hoisting ropes are eauetty 6 ‘yg 18 ee mietiea.. sgdith: cae Gane 
are up to 2 inches in diameter, and are manufactured in Spain. - They are 
attached to the cage dy clamping the rope around .a thimble and suspending 
the cage from the thimble with four to six chains, depending on the ier: 
of. the cage; Crosby-type clips or spelter-filled sockets. are not. used. 
The hoists observed can hoist from anch Seen depths than ‘the are 
working levels. 

The hoisting ropes are cleaned with steam and inspected once each 
month while the rope is new and at more frequent intervals: when it is 
older. The accepted rule for removing hoisting ropes from service is tc 
count the number of broken wires in-l-meter length of rope,;: and if more 
than’ 1O percent of the wires in the strands are broken the rope is-con- 
Bidered unfit for use and is changed. No attempt is made to lubricate 
the rope internally with a light oil, but a heavy shield ‘lubricant is 
applied to the rope at the collar of the shaft. Most mining companies 
cut 5 to 6.5 feet (1.5 to 2 meters) from the cage end of the hoisting 
rope at 6-month intervals and inspect the rope for internal corrosia. 

. The excess Length of rope is coiled insite the hoisting drum at most in- 
stallations « Oo 


“Ventilation 
"the inde of the Returies district are jesdeaiuncery ventilated in 
- comparison with recognized American coale-mine practice. The -coal-mining 
‘Law of Spein requires that the air mst contain at least 19 peroent of 


+, oxygen in all of the working sections of the mines, and 85 cubic feet of 


“air per minute.(40 liters per second) must be supplied each worker. Mules 
are counted as three men for ventilation requirements, and internal-cai- 
bustion engines must be supplied with 360 cubic feet of air per minute 
'.(180 liters per second). The ventilating air-is measured. at the ccller 

' Of the intake-air shaft, but the volume of air passing along the workins 
face is not measured. It is believed that the mining law is not strictly 
enforced, Haulage tunnels in mines poe Diesel or electric neconerr: 
are always well-ventilated. 


-Compressed-air-driven blower fans with 8- and 10-ikch. steel tuding 
are used to ventilate "dead-end" drifts and when oeang: reseer ‘between 
‘levels, 
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safety Lamps 


Each crew of men working underground is provided with at least one 
.sefety lamp to teat for gas; timbezmen and miners were observed testing 
.for gas in their working places. 


The safety lamps have a double gauze of 23-mesh. The gauze is sur- 
rounded with a snield of solid steel plate, with air passages at the top 
of the shield and below the wick. The lamps are not, locked and can be 
opened readily at any time. 


Portable Electric Lamps 


‘Electric hand lamps of Spanish manufacture are used throughout the 
district, and are simijar in design to those manufactured in Germany, 
Mine officials say that hand lamps are preferred to the electric cap 
iemps commonly used: in the United States. The vattery is of the acid : 
type, and the light bulb is placed directly above the battery and covered 
with either a frosted or corrugated glass shield that prevents glare. A 
metal handle shaped like a large hook is used to carry the lamp. It is 
euployed to hang the lamp from a timber; or, when the miner requires the 
use Of both hands, as when climbing into a stope, the hook is placed 
around the. miner's neck to carry the lamp. A lamp without the handle is 
about ll inches high. It gives 10 hours of service and requires 10 to 12 
hours for recharging. Some mine officials say that the hand lamps now in 
use are unsatisfactory and will be replaced when it is possible to do so. 


Explosives 


A relatively small quantity of explosives is used in the Asturias 
district, since approximately 60 percent of the coal is mined with air 
oicks. The use of explosives is,limited to driving rock tunnels and to 
vlasting divider between narrow coal beds on development work. 


Blasting caps and fuse are employed to fire the explcesives. The 
blasting caps are rated as No. 3, but it is not certain if the same system 
of numbering blasting caps by strength is used in Spain as in American 
practice. 


| The explosives used in the mines in this district are manufactured 
in Spain and the types, names, and composition are listed below: ; 


Coal seguridad No. 7 Percent 
Nitroglycerin 11.76 
Ammonium nitrate 68.00 
Nitrated cotton eh 


Total 100.00 


Rock and Coal Seguridad No. 2 Percent 
Nitroglycerin : 29.10 
Ammonium nitrate 790.00 


Nitrated cotton 90 
Totel 100.00 
1508 -9 - 
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: Nhitroglycerin 26.00 
Ammonium nitrate 60.00 
Dinitzrotolueéne ~~ 12.00 
Nitrocellulose 1.60 
Cellulose ___ 40 


Total 100,00 
Use of Compressed Air 


Compressed air is used underground for power purposes to a much 
greater extent than in American coal-mining practice; most of the con- 
pressors observed are of American manufacture and electrically driven. 
The compressed-air mains in the mines are usually 6= to 8-inch-dianeter 
flanged pipes and are well-maintained. The pipes are supported from tne 
roof of the haulege tunnels with steel hangers. 


The mining companies have been unable to obtain additional conm- 
pressors of American manufacture during the war years, but the nunber of 
eir picks in use has greatly increased; consequently, the air pressure 
at all the mines visited was too low for efficient operation. Several 
mines have large compressors partly erected but have been unable to 
optain the remaining material for completing the installations. Most of 
‘the mines could increase production 10 to 20 percent if additional air 
compressors could be obtained. One large mine has five compressors tov 
ing 1,800 horsepower, the sixth compressor (with a 450-horsepower motor) 
is partly erected, and the company has been waiting more than 2 years :0 
the rest of the shipment. 


The compressed-air picks are of Eurepean manufacture, chiefly Geme, 
and are designed to operate efficiently on lower air pressure than. Aneri- 
can air.drills. They weigh about le pounds. At present, many miners 4° 
required to use hand picks to mine coal, but this is slow and een 
in tnis type of mining. 


Blower fans, driven by compressed-air motors, are used exclusively 
for ventilating "dead-end" workings and when driving raises; some fan in 
stallations to ventilate longwall faces are unable to Operate due to lscx 
of adequate air-cempressor equipment. 

Coal-Cleaaing Plants ° 
The mine-run coal produced in the Asturias district has a high-est 


content ranging from 50 to 50 percent; as a consequence, most of the ccal 
ig washed before marketing. 
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The coal is marketed in six sizes, as Seda 


Shanigh name Percent of total 


Size of coal, mm. of product at a typical mine 
Plus 60 Cribado 9.7 
~60 plus 40 © Galleta 12.5 
-30 plus 15 Grensa: | 1567 
-~15 plus 10 . Grancilla Let 
-10 plus 2. Menudo 53.4 
- 2 plus 0.2 Fino te 


All sizes larger than 2 mm. are washed in Harz-type jigs to remove 
the slate and shale. The minus e-mm. size is treated by flotation. The 
oversize (plus 60 mm.) is cleaned by hand pickers; both men and women are 
employed in this work. The jigs are manufactured by Miguel de Prada at 
Valladolid in the Province of Leon. Quartz pebbles are used as a bed for 
the jigs; the pebbles are 1.5 to 2.0 inches in diameter, and the jig beds 
are 2.5 to 4.0 inches thick. 


The minus 2-mm. coal is taken to a flotation plant, which is equipped 
with Minerals Separation flotation cells. Creosote is used as the reagent, 
and 1.5 to 2.0 kg. are used in treating 6.0 tons of pulp. The average 
cost of creosote. is 1.5 pesetas a ee oeran watch at the present exchange 
rate of 10 pesetas equals $1.00 U. S. currency, is 15 cents a kilogram, 
and the reagent cost is 4.75 cents to 5.0 cents per ton of pulp. The flo- 
tation product is filtered and partly dried in a kiln, then it is mixed 
with the minus 10-mm. plus 2.0-mm. coal for oceans } 


The slate and shale rejects from tie vasnane plants generally are 
taken into the mine for backfilling; the material is ae ee 
in mine cars during normal mine Sperevacns 


| Details of Individual Mines 


Company: Sociedad Metallurgica Paro serenere 

Capitalization: 125,000,000 pesetas | 

Production, total company: 1942 eovsesee 1,439,370 metric tons 
1945 eeocoess 1,547,200 metric tons 


soton. shaft 
Locations near village of La Felguera, Province of Oviedo 
Daily production: Mine-run coal ... 1,040 metric tons 
Washed coal vee. 800 metric tons 
Dip of coal beds: About 75° from horizontal 
Shaft No. 1 = Depth: 220 meters (722 feet) - 
Diameter: 5 meters (16.4 feet) 
Lining: Concrete 
Cage capacity: ec mine cars 
Cage, number of decks: 1 . 
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Shaft No. 2 - Depth: 220 meters (722 feet) 
| Diameter: 5.8 meters ee? feet) 
Lining: Concrete 
Cage capacity: 1 mine car per deck 
Cage, number of decks: 2 
Distance petween levels: 50 meters (164 feet) 
Spacing of loading chutes through pillars: 7 meters (23 feet) 
Haulage: Trolley-tyre electric BOcOnOUsves used in crosscut 
tunnels 
Haulage: Mules used in entries 


Mosquitera Mine 
Location: Near village cf La Felguera, Province of Oviedo 
Daily production: Washed coal | - 1,400 metric tons 
Dip of coal beds: Averages’ 80° from horizontal 
Wining 25 different coal beds ranging from ie inches to 6.5 
feet thick 
Shaft - Depth: 853 feet (260 meters) 
Diameter: 18.4 feet (5.6 meters ) 
Lining: Concrete 
Cage capacity: 4 mine cars 
Vertical distance between levels (shaft depth): 131, 492, anc 
853 feet 
Intermediate levels are not connectéd with main shaft. 
Haulage: 68=, lé-, and l4-ton, trolley-type, 250-volt, elec- 
tric locomotives are used, but only where ventilation 
is very good. 
Haulage; Mule haulage used on intermediate levels 
Car capacity: 1 metric ton 
Hoist: 500-hp. double-dim electric © 
Hoist: Drums are 13 fcet (4 meters) in diameter 
Air compressor capecity: 7,000 cu. ft. per minute. 
Air pressure: 60 pounds per square inch 
Pumps: Electric; 1,300 g.p.m. 
Lights: Hand-type electric 


Average enalysis of wasned coal 


Plus 30 mm. Minus 30 mn. 


Fixed carbon 56.90 | 58.80 
Volatiles beer, a Bae 
Ash eld 270 
Sulfur ely 1.26 
Betetls 13, 7€) Be be, 


Company: Hulleras de Turon (subsidiary of Altos Hornos de Viscey4 
de Bilboa) 

Capitalization: 20,000,000 vesetas 

Location: Near villege of Turon, Province of Oviedo 
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Normal production: 675,000 tons annually (washed coal) 
All but 10 percent of production is shipped to ccmpany-owned 
blast furnaces at Bilboa. 
Daily..production: Minerrun coal. ..... 4,000 metric tons 
i Washed coal seecere 2 "400 to. 2 2,500, metric tons 
Dip of coal beds: About 80°. from the Rerivonta 
Coal beds are 15 inches to 6.5 feet thick (0.4 to 2.0 caueees) 
Shaft - Depth: 623 feet (190 meter) 
Diameter: 18 feet (5.5 meters) 
lining: brick 
Haulage: Diesel locomotives on main lines 
Mule haulage used in poorly ventilated workings. 
Power: Electric power general purchased, but company has a 20,000 
kw.ech. plant as a stand-by 
Coal: Mine-run coal contains 47. to 50 percent ash 
Washed: coal contains 10 to le. percent ash 
Flotation: product contains le& percent water after vacuum 
filter. ' This product is mixed with l- to 10-mm, size 
coal for Soko One feed. 


Averege washed-coal anelysis : 


Volatile matter 25 to 27 percent 
Ash a 5 to le percent 
Sulfur: . L.l to 1°35 percent 


Beteu. 13,320 to 14,400 


Company; Fabrica de Mieres, S. A. 
Location: Village of Mieres 
roduction:. .32,000 metric :tons of washed coal a month. 
About 25 percent of production is used in ccmpany- 
. owned blast furnaces at sac ene the remainder 
is sold. * - 
Preduction could ee inepeaued es ho, 000 metric tons 
a month if more air compressors could be obtained. 
Sheft: Barredo pit... 
Vertical distance between scied (shaft depth): 131, 394, and 
656 feet.. 
Each level is estimated to produce 5,000, 000 tons of washed coal 
Haulage: Diesel and electric locomotives in main haulage levels 
and mules in workings where the eee? is not 
well-maintained 
Timber; Approximately 154 pounds (70 kilograms) of .timber is 
used per ton of washed coal produced 
Uses electric methane detector, trade name "Dominit." It is said 
to be very accurate. 
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AYeRSse analysis of wasned goal 
Plus 30m. . Minus 30 om. 


Fixed carbon. ..... . 63415. 63.30 
Volatile matter..,.... 33440 32.00 
Ash | es 545 7 4.70 
Sulfur ° - 093 1.55 


B. te ue 14,580 14,640 


-Company:. Sociedad Hullera Espanola 
Capitalization: 40,000,000 pesetas 


Location: Village of Uso, Province of Oviedo. 
General: Almost all of the coal beds of Asturias district occur 
in this mine. Mine was opened in 1893. 
Production: 60,000 metric tons of washed coal a month 
Principal mine shafts:. 
San Jorge: 512 feet (156 meters). deep 
San Antonio: 984 feet (300 meters) deep 
Santiago: 1,425 feet (465 meters) deep 
Washing-plant capacity: 200 tons per hour 
Daily production of washed coal: ¢,c00 metric tons 
Ratio of washed coal to mine-run Soa is about 67 percent 
Air compressors: 2O air compressors are in use; rated horsepower 
is 2 3354 hpe 
Several Americen-manufactured alr compressors 
are ordered and initial payments are reported 
to have been made, but delivery cannot be 
obtained. | 
More compressed air is badly needed at, this mine. 
Lights:. Dominit hand-type electric lamps. 
Larger part of mine production has been requisitioned by the gcvern- 
ment for use by the State-owned railroads. The price paid for 
this coal is stated to be less than the cost of production. 


Average analysis of washed coal (steam coal) 
4 


. ae _ Plus 30 mm. Minus 30 mm. plus 10 m. 
Fixed carbon 77-90 77-30 


Volatile matter -.. 17.75 18.25 

Ash | 435 | HAS 

Sulfur 1.12 1.20 

Beteu. 15,100 15,275 
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Labor Situation 


The labor situation in the Asturias district is rather critical. 
The wages of the miners have not increased as rapidly as the commodity 
prices; consequently, the miners in the lower pay brackets are very dis- 
sutisfied. The work period is normally 7 hours a day for underground 
employees and 8 hours a day for surface workmen; at present the under- 
ground employees work 8 hours a day and are paid overtime for additional 
time worked. The miners give the Fascist salute ‘to supervisory officials 
a them or when the officials pass their working place. 


" The wages of. the miners are determined by several unusual factors; 
the lowest-paid workman in the mine receives 9.50 pesetas ($0.95 U. S. 
Cy.) a day as a base wage. The air-pick miners (pickaderos ) ‘and other 
skilled laborers receive up to.24-pesetas ($2.40 U. S. Cy.) a day as a 
base Wake « THe. employees are paid for Sunday, but are not required ue 
day worked. ‘For ‘example, a miner works 6 days and receives 6 x 1-1/6 
days' pay, or 7 days wages; if the miner works only 5’days the pay is 

5-5/6 shifts. If a miner is poate to work on Sunday the pay is 2.40 

times the regular pay. - 

A.bonus system is paid to assist in overcoming the increasing cost 
of living and to help to reduce. -absenteeisn. Every employee | igs paid 2.50 
pesetas ($0.25 U.S.Cy.) a day to.come to work, but if one day is not 
worked in. the period, the bonus for the entire week is forfeited. 


The miner receives "portal-to-portal" pay. The shift begins when 
the miner receives a lamp from the lump house, and is ended when the 
lamp is returned to the lamp house. Traveling time to the working place 
is compensated by allowing 10 minutes at base-pay rate for each kilometer 
(0.6 mile) the working place is away from the shaft landing. 


‘The Spanish law permits boys to start working in ‘the mines at 16 
ygars of age, but they are paid 1.5C pesetas ($0.15 U. S. Cy.) less than 
the regular base pay for that occupation, or 8.00 pesetas ($0.80 U. S. 
Cy. a day until they are 18. | 


The jonseripeion of young, men for. service in the Opanish Army has 
-caused a critical shortage of mine labor, particularly , in occupations 
_. that require young, agile men. The mine operators have tried unsuccess- 
fully to have coal miners exempted | from the conscription, because many 
of the young men that are conscripted do not return to work in the mines 
on completion -of their-army service.. 


Welfare 


The mining companies of the Asturias bituminous-coal district provide 
better than average living conditions for the employees. Many of the 
houses have small gardens, orchards, and flower gardens around them; the 
houses appear to be well-maintained, although they are not modern. 
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The company-owned hospitals provide medical and hospital services 
for the miners! families, including.care of women at childbirth. One 
hospital has 300 beds and maintains a staff of 30 doctors and dentists; 
no charge is made to employees for this service. 


Employees may buy at a company-owned store or at numerous privately- 
owned stores in the neighborhood; the company stores are said to operate 
on a nonprofit basis. 


The schools for the children are financed by the mining companies 
and are said to be better than the average grade schools in Spain. The 
school play-yards have the usual swings, rings, and slides common to 
most playgrounds. | | | 


Mining companies are paternalistic in the treatment of an employee, 
since he frequently works his entire life in the same mine or with the 
same company. Each employee is furnished with coal for domestic use at 
no cost; this is considered as part of the wages and is a universel cus- 
tom in Spain, 


PUERTOLLANO DISTRICT 


The Puertollano coal district is in the Province of Ciudad Real in 
the southern part of the historical Province of Castilla la Neuva. Ine 
mines are near Puertollano, a city of 30,000 population, The principal 
mining company is the Sociedad Mincra y Metallurgica, a French company 
capitalized at 310,000, 000 francs. 


The coal field is approximately 7 kilometers long (4.2 miles) and 
5 to 6 kilometers wide (3.0 to 3.6 miles). The coal beds occur in a 
basin having comparatively flat slopes and with only minor faulting. 
The beds generally dip less than 20° from the horizontal. Five beds of 
coal are mined, ranging from 1 to 5 meters (4.3 to 16.5 feet) in thick- 
ness (fig. 4). Shale and sandstone seperate the coal beds, and quartzite 
forms the floor. The quartzite formation outcrops prominently arowid the 
border of the basin. 


A bituminous shale occurs near the floor of the basin, under tke 
coal beds. The shale is mined by the 5S. m. M. de Penarroya from a sefe- 
rate shaft and is treated at the Distilleria de Callatroba. The oil- 
shale industry is closely regulated by the Government, and en extensive 
expansion program is convemprateds 


The coal is rated as bituminous, but it is ices and of an 
inferior quality as compared to the coal mined in the Asturias district. 
The average ash content of the five coal beds is tabulated below: 
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- Block system of mining, S. M. y M. de 


Penarroya, Puertol lano. 


Figure 6. 


- Panel development, S. M. y M. de 
Penarroya, Puertollano. 


Figure 5. 
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Bed No. Ash, percent Sou «3 
O | 17 to 19 
1 (3 splits) oan 21 
es ee: (30°to 35 _ 
(42 to 47 
32 to 46 
42 to 36 
36 to 40 


FUE ND 


The coal from the four lower beds is mixed with the coal from "0" 
bed, which is cf better quality, and the washing plants make a fairly 
uniform product, averaging 15 to 18 percent ash. Individual shafts are 
sunk to each coal bed, and the tonnage of coal hoisted from each coal 
bed is closely pieces The tonnage of coal sent to the washing 
plant each day is determined by the tonnage mined from the "0" bed. 


The major part of the tonnage of coal mined in the Puertollano dis- 
trict is used:by the State-owned railroads; the railroad officials are 
dissatisfied with the quality of’ coal, but cannot secure any other source 
of supply. The present State regulations permit railroad coal to contain 
eT. 5 percent ash. 


Mining Methods 


The coal is mined by a block system, using shaking conveyors to 
transport the coal to the haulage entry (fig. 5). The entries are driven 
to the outcrop, or to the mining limit, and the coal is mined on the re- 
treat. The center lines of the rooms or blocks are spaced 15 meters 
(49.2 feet) apart, and 13 meters (42.6 feet) of coal is mined, leaving a 
pillar 2 meters (6.5 feet) wide; this coal is not recovered (fig. 6). 

The faces of the block are maintained at an angle of 25° to 409° from the 
center line, making the faces il to 16 meters (46 to 52 feet) long. 


Mine props are placed at intervals of 1 to 1-1/2 meters (3.3 to 5.0 
feet), and after the coal faces have advanced 12 to 14 meters (49 to 46 
feet) the mine props are rembved, allowing the shale roof to cave and 
completely fill the area.’ Usually all the mine props are recovered ex+ 
cept two or three rows farthest from the working faces. It is essential 
that the different coal beds are worked in sequence on account of the 
caving; otherwise the upper beds would be Lost. ‘- 


The face is drilled with hand drills, and an average of 26 drill 
holes is required for each coal face. The holes are spaced 1.8 meters — 
(5.8 feet) apart, and the rows of holes are staggered. The explosives 
are fired with blasting caps and fuse; the shots are fired in sequence, 
igniting one fuse after another. The fuse burns at the rate of 60 cm. 
(23.5 inches) a minute. Two men work as shot firers. 


Shafts and Hoisting 


_ The mine shafts are circular in cross section and are concrete-lined, 
while the shaft bottoms and some of the entries are lined with brick. All 
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noists observed were equipped with automatic overwind and overspeed safety 
devices and with two independently operated brakes, one on the drive shaft 
and one on the dium flanges. 


All the hoisting ropes observed are 1-7/8 inches in diameter. The 
hoist ropes are inspected monthly, and every 6 months the cage end of the 
rope is cut off; this interval is less when the rope is old. One company 
replaces the hoisting ropes after 2 years of service. In this district, 
hoisting ropes are changed if 10 percent of the individual wires in the 
strands are broken in any e-meter (6.5-foot) length. The hoisting ropes 
are attached to the cage by means of a thimble and chains; the rope is 
clamped around the thimble with plain clamps; no Crosby-type oes were 
observed. 


ézdrabeal Mine 


The Azdrubul mine is owned by the S. M. M. de Penarroya and-is the 
largest and most moder mine in the Puertollano district. The Pozo Nerte 
shaft is sunk to the "0" bed and is 205 meters (673 feet) deep. The shaft 
has two hoisting compartments, a manway and a pipe compartment. The cages 
are the two-deck type and each deck carries three mine cars. - The hoisting 
speed for coal is 7 meters a second (1,377 feet a minute); men are hoisied 
at 4 meters a second (787 feet a minute). An automatic safety device on 
the hoist prevents overspeed, and the cage is stopped automaticaily at the 
collar of the sheft. 


Transportation 


The mine cars have a canacity of 700 liters (25 cubic feet) and hold 
an average of 600 kg. (1,320 pounds) of coal; the cars are not equipped 
with bumpers, and the ends of the cars are in contect with each other when 
the cars are pushed. Chains are used to couple the cers negeeres 


The Pozo Norte mine uses four trolley-type and six seorevscpattery 
type electric and three Diescl locomotives. The Diesel locomotives are 
rated as 4-ton.24-horscpower. 


The Diesel loccmotives are equipped with exhaust-gas washers, whicn 
contain a solution of scdium carbonate (NapCOz); the exhaust pipes are 
fitted with wire-screen flame arresters. The Diesel loccmctives' are used 
entirely for gathering purposes. Tne State mining regulations for the 
district require 4,000 liters (141 cubic fect) of air a second for each 
locomotive in use. Mine officials say that no trouble hes ever been ex- 
perienced with exhaust fumes from the Diesel locomotives, but that ample 
a ea air is provided in the working sections where they are used. 


Ventilation 
The ventilation of the mine is inadequate as compared to American 
practice; three air shafts with fans working exhausting induce the ven- 


tilating air current; the quantity cf rir is measured at the surface, 
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out not at the working faces. Mine officials state that the ventilating 
current is suificient to provide each underground worker with 60 liters | 
of air per second (127 cubic feet per minute ). 


General 


The Pozo Norte mine produces an average of 1,600 metric tons of coal 
daily; the maximum output hoisted from this: shaft is 1,760 tons... One 
thousand men are employed underground end 200 on the surface. The entire 
mining operations of the S. M. M. Penarroya in this district employ 1,470 
persons underground and 680 on the surface. The company produces an aver- 
age of 50,000 metric tons of washed eee Hontis tees 


The Azdrubal mine uses eee 22:35 ee (50 pounds) of timber 
for each ton of washed coal produced, Oné mine in the district uses 60 
to 70 kg. (132 to 154 pounds) of timber for' each ton: of washed coal. 


° 
"FF ee r*aeeyzeas 


Coal Freparayion. oR ate es iets ea 
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The coal-washing plant of the S. M. M. ee ss the Azdrubal 
mine is the only washery in the district’: It is old.and inefficient, and 
the company plans to replace it with an enlarged moder plant as soon as 
it is pessible to obtain the equipment. The present plant includes sizing 
equipment and Harz-type jigs, but not flotation « 


The following sizes of coal ere ences. at the washing plant: 


Spanish name of «© Percent of total 

Size of. coal, mm. product - . at‘Azdrubal. mine 
Flus 200 Gonero : ‘4 5.25 
-2900 plus &0 Doble cribado 19,55 
-80 plus 50 Cribado | 8.45 
-50 plus 25 - Galletve - 16.50 
“25 plus 15 Avellana T2390 
“15 plus 6..  Grancilla 5.50 
- 6 plus 0 Menudo Te Me prics: 


es ae a 100.00 

The washing-plant preduct is hot el eanca as well as formerly because 
of the necessity for obtaining a lerger tonnege of coal. In 1936 the 
washing-plant production averaged ‘22,000 metric tons a month; the coal 
contained 15 to 18 percent ash, arid ‘the heat value was 13,500 B. t. u. 
At present, the plant production dverages 60,000 tons a month and the 
ash content of the coal is BPProx imately 22 pene the heat value aver- 
ages 12,600 B. t. u.. 


* 
* “4 


CLASSIFICATION. on EMPLOYEES 


The coal mines of Spain employ « sieiien neecenraee of the under- 
ground employees in the actual mining :‘of.-coal than is customary in American 
practice. The labor classification of a large mine .in the Asturias bitu- 
minousecoal district is shown pene wae ane: is Soereeree to be typical 
of the district. | 
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Asturias district’ 


Pegceat of total 


Occupation oa underground employees 

Supervisory coer roeresecececee 1.30 
Drillers in rock cseccccdcoece : 14.75 
- Air pick miners and helpers .. 7 27 40 
a *Timbermen sieb\ biG Wiwiwierere se a-werare-re 6.80 
a ~ -' Tyerickmen eccereconeocensacecooce : S Ce) 

| “Mule. driverel) <eisisanetexees 103207 
' Muckers ‘in rock coceceresceseos 15.50 
ohovelers to chute eeoneeeenece 20.40 
Pipenen Co ccrecerorescvscccoes «80 
Bottom men Or eee ASS, 
~ Pumpmen CoCo Coecereoreereeaeorecs . OF 
wteablemer ececccccccccecvcecsese ged 
Cablemen eonecoceecvesecepeeeons O07 
Other 55 casieasloay a caudinia oie w are euia-oauaee 40 
Total 100.00 


i/ Mule driving is regarded as a very dangerous occupa- 
tion. It is one of the leading causes of fatal 
accidents, : 


The coal beds of the Puertollano district in the Frovince of Ciuded 
Real are much flatter than in the Asturias district, and the system of 
Iining is different. The laoor classification at one of the large mines 
in the Puertollano district is shown below. 
Puertolleno district 


Percent of total 


Occupation underground employees 
noupervisory eoecercacesesesesvnoe 1.22 
Drillers and cutters evesenec0n 6.56 
Timbermen: Ist class cecceee. eS 

Cd ClASS sescccseces 7.60 
3d ClaSS sevcveces g 60 
Air-pick miners eoeeseeeevsceonee 14.506 
Mule drivers eoeoceregeeeveeace 1.46 
Locomotive engineerS eececsees 1.02 
Trackmen: 18t ClaSS secvceces 1.C2 
Cd CLASS ‘sccccvcces Ceo 
helperS secessscece pret ie 
Pumpers, Shalt cecccccccsscvcs 00 
bottom men: ShaftS ceeccrecece . Pal 
planes eoveorveces 9.25 
Pipemen Ceeeecessvecseeveasnoser 3.06 
Plasterers ecoecceverarecevesecce 1.50 
TPOMIMCTS: Yeo sete 6 since aeie eee e000 5s 54. 20 
Tove 109.00 
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Thé. number and occupation of surface plant employees vary widely in 
the different districts and at different mines;, the classification. of 
surface employees. at a large mine in the Asturias district is shown ‘below. 
This mine has the most modern - coal~washing plant in Spain. ae 


Surface en a 7 ‘asturias. mining’ district) ~~ 
: —_ Percerit of total 


nm me: 


Occupation surface eupicyess 
REV ied, Tabor, 190 Class) ssadvecuees 2 ese 
a 2d C1ESS seceeveceses 7006 2° 
helpers, lst class .. © 2.50 ‘"™ 
helpers, ed class .., 53.97... 
Other skilled labor wesecqsecccccece a. “DOr 
- Hoisting engineers, lst class ...... : 1.91 
Od Class: 46cesee 1.75 
Locomotive CNINGELS: sGataneeseesesan . 58 
Cheuffeurs Sos Geaeeaelneeee ewer ee _ 1.38 °/ 
“LEDOYs AGPSC1Al ss ssG saan eediew eoe-ues 8.23 
General: scsug wees eee saneees 41.90 
Boys: Age 14 to 16 yearS ceseosecee | 3.82 


Age 16 to 18 years .eccccceese : 8.39 
Age 18-to 20 yearS cescesseee 8.58 


Women? Slate: DICkers’.< «ss ewe see mare | 5.ce 
CLOSNCYS 460.6 60.46 H4 40 wees 1 (6 
aes 7 “TOO. 00° 


ipeostuate. 4s Merce or Pit underground. enployees: are used in 
work other than the actual production of coal. 


Eh’LOUME NT 


Tne total employment of labor in Spanish coal mines has more than 
doubled in the past 10, years; the employment in lignite mines has in- 
' creased sixfold. Table 3 shows the number or persons, employed in anthra- 
cite,’ bituminous coal, end lignite mines in 1944, as compared to the 
. employment in 1935 and the production of coal, ny the corresponding years. 


TABLE 3. '- Employment in Spanish coal mines 
Number of workers employed 


‘Year Anthracite Bituminous Lignite Total 

1955, oa? A ee 1,93. _ 5h, 143 

1944 == 10,083 50,101 12,699 78,943 

, Production of coal, in metric tons 

1935 649,575 ° 6,296,831- 321,424 = 7,267, 828 

1gh4 1,514,009 6,926,702 1,192,600 11,633,511 
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Statistics showing the annual production by coal districts are not 
available, but the increase in the number of mine workers in selected 
coal-mining provinces is significant as shown in table 4. | 


TABLE 4,-- Employment in coal mines in selected Provinces 


Year Anthracite Bituminous Lignite Total 
Province of Oviedo 
1955 WQL- +: 20,642 - 20 , 823 
ght L015: = SeST,0e7: 38, 042 
Province: of Ciudad Real | 
1935 . , a eS abl. Sale ; 1,305: ; ae | 1,303 
194k s : aot § 4 299 es 29g 
Province: of Barcelona --‘’*':::°*: -- ae 
19355 : -  — . 726 726 
1944 o rr re ° ee LO> . 3,185 
Province of Teruel ---:-:°:: | 
1945 = eee ee — | 66 664, 
19h * ee ~ 4 583 - - 4583 


The lignite mines pay’ a: higher’ wage’ scale than either the bituminous 
or anthracite mines; the mining conditions are better; and the mines are 
near large centers of population such as Barcelona. One of the major 
‘causes of the scarcity of mine labor in other provinces is that many min- 
ers have moved from the bituminous-coal fields to the lignite mines. 


COAL RESERVES 


Recent studies of the coal deposits of Spain have caused a shar? 
reduction in the tonnage estimates of the coal reserves; however, there 
can be no- doubt that the reserves are sufficient to supply Spanish re- 
quirements for many years. The most recent estimate of the national coc. 
reserves is as follows: | 


Metric tons 


Anthracite > ~~ “jh0,000,000 | 
Bituminous coal == ——- 4,000, 000,000 
Lignite 8,000 , 000 , O00 


A newly discovered basin of bituminous coal near Gijon, Province 9 
Ovicdo, may increase the bituminous-coal reserves materially; explerats + 
work is in progress, and considerable optimism is prevalent among ae - 
State and mine officials as to the size of this basin, This coal Ge scse 
is between the present Asturias coal field and the sea coast and will de 
reedily accéssible to steel-producing companies at Bilbdoe. - 
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| Province of Oviedo 
Official mine-accident statistics Tor the Pravince: of Oviedo in 1944 
include both anthracite and bituminous—coal mines. The: total reported 
tonnage “of coal producedt/: in the province for ied tied Follows : 


@é¢<e«8 @© « * & *® 


evs eceess Metric ‘tons. 

: ANCHYACILE eeorere'otere * ° 135,350 

| Bituminous coal: +: 6,000,506. 
: mawer cont ccc'ete e'e'e «141, 329 


Tote: - ? TT; eee 


in abt, 38,142 persons were employed, of which me 519 were under- 

- ground employees and li a the surface. | 
During W44, 0 fatal sieticttewsocmneds of ieee 6 men were killed 

in bituminous -coal mines, 1 in anthracite mines, 2 in quarries, and 1 in 

"fabricas" epropeREy coke plants). The causes of the fatal accidents are 

listed below: a na oa | 


eee of accident Number of persons killed : 
Falls of rock ..cseccoccs 29 
EXPLOSIVES ..eccccccee » Doe es ks * 
}, Gas. and coal dust <<... . wl ® 
Transportation  ...eece . le 
Handlitrg materials ,,., 4 
Falls of. persons ..... 4 
Other Causes ..ccccece 7 2 
a Total © GQ: 


The production of coal per fatal accident for the Province in 1944 
is as follows: 


Coal wrodaeutien per fatal accident, 


. . Type of coal. Be uidnbire: Ge metric.tons - 
RRSP SCi CG: 2414 ceca sawn sesweeeneee:. 155 e558 * 
Bituminous coal (mostly washed coal) ete "78,954 
RPG Con ccaesasenESeeeese: “T59OT4 


Nixty-eight serious accidents wore reported; of these, 6 were classi- 
fied as permanent total disability, 23 total temporary disability, and 34 
partial disability. | i ee 


ry, Most of the bituminous-coal tonnage reported is on a washed-coal basis. 
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The accidents in the bituminous -coal mines were classified by causes 
as follows: | 


Percent of wae accidents 


Cause of accident Underground Surface 
Electricity se eececesecens O, ihn nr Se 
' Burns ee | . 022 _ De 48 
Falls of objectS .secccecee 48 1499 
Explosives and fires ..... 054 220 
Animals eeeoeveevegeoeovg4usveeneons dg. 229 
Machinery [come asowecs ote: oielf. . 4.71 
Palis’ Of persons savesseae . 6 < 3620 7 <0 
Handling materials ..eseee 5656: 8.38 
OUHEr CAUSES <issidbsee ee ove 3.85 411 
P Transportation eeerecccson 9.55 30,42 
Hitting against objects | or 11.52 | 20.06 | 
Hand C00) s: «s5isec4e%eeeee W644 5 (12.15 
Falls of Ground seeccecees 50.11 4.82 
i ; Total 100.00 . 100.06 | 


e » 
x 


‘The severity of the accidents {s indicated py the number of days 
lost time suffered by the workers as a result of the accidents as s20m 
below: | 


Days lost time as a i | 3 
result of accidents ' Percent of total accidents 


Up to 7 days 50.98 
8 to 14 days ee 5LO 
15 to 40 days _ 23654 
1 to 4% months oe 12,61 
3 to 6 months Pier ~  Aieee 
6 to 12 months | 42 
Total —. LOO, 00 


Tne hours at which the eccidents occurred are grouped as follows: 


- Hour of day accident occurred Percent of total accidents 
6:00 a, m. to 12 noon ~ oF hOL9G2 
12 noon to 2:00 ppm —“"''*’ °° eee ae ee 
2:00 pgm. to 6:00 p. me — 23.13 
6200 pc ine to G00 ag. mis Oe Os 
_ Total. 1004-00 


‘The ‘percentage of total accidents occurring at ‘the different hours 
of the ae eceeenees 


Hour in shift when ‘accident occurred | Percent of total accidents 


rcent of total accidents 
First hour 11.44 
Secend hour 12.96 
Third hour Le ETT 
Fourth hour 14,36 
1508 eee ee 
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Hour in shift when accident occurred Percent of total accidents 
Fifth hour 12,07 
Sixth hour | 12.05 
Seventh hour 15678 
Eighth hour 6.33 
After & hours 2,24 
TotaL 100.00 


The age groups of persons injured follow: 


Age of person injured, years Percent of total accidents 

14 to 17 72D 
18 to 2h 50.5 
25 to 34 20.0 
35 to 44 | 18.0 
45 to 54 9.0 
55 to 64 es 
65 to 74 ae sD 

Total 106.00 


Employment records show that &9.07 percent of the persons injured 
were employed more than 3 months in the occupation in which they were 
engaged when injured, and 10.93 percent had worked a lesser time, 


Province of aoer 


In. steel 1944, a soareauct explosion in the Clara mine (a lignite 
mine) at Aspa caused the death. of. at Meri « 


Province e of iinet. 


A major accident occured at the Concilio mine of the Sociedad Minero- 
Metalurgica Zapata Portmen on December 12, 1944. A cage in one of the 
rele fell, killing 5 men, nee injuring 6 men, and eltenely injuring 

others. 


PRODUCTION 
The political upheavals of Spain have had a marked influence on the 
coal-mining industry; the type of government has changed several times in 
recent years, end, in many cases, the foreign policy has made long-range 
Planning impossible. - | 
The annual production of-onme coal-mining company for a period of 20 


years 1s shown below, and the type of government over the same period is 
also tabulated: 
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Preducticn. OF 
a | weshed: coal, : ee 
+ Year metric tons_ Type _of government 


He. e125 476,000 Monarchy 
. 1926 57 ,000 do; 
5 927 509 000 de 
Mere heres 500,000 do. 
yy 1929 585,000 do. 
1540 585,000 do. 
1931 - 566, 000 Republic (Rivera) 
1932 506 , 000 do. 
— 1935. AQ, OCO. do. 
1$34 446,000 Revolution 
1935 542 000 do. 
1936 250,000 do. 
1947 LF 000 Mine in possession 
of communists 
1946 395,000 Franco) 
1939 4OC O00 GO. 
15940 596,000 do. 
1941 032, oleie) dO. . 
ighe 686,000 - do. 
1945 - : “725,000 a do. 
1944 | — 787,000 do. 


According to some mine’ officials, the larger annual production uncer 
tne regime of General Franco is ee by the Government policy of requir 
ing the miners ‘to work more steadily. Fewer ‘holidays are permitied, and 
the number of hours worked per ‘day by the underground employees has been 
increased; this is offset to some extent by the labor shortage caused by 
the conscription of young men.to serve in the ar 


| For many years Spain imported a substantial tonnage of ccal fra 
Great Britain and exported a large part of tne citrus crop to Ingland. 
This’ Government policy limited the expansion of the coal industry, ed 
some fear is expressed by mine officials that the same policy may prevéil 
in the future which would make aa impossible to maintain the p eee 
mine production. 


| SUMTIARY 


The coal mines of Spain have become a very important part of the eter 
omy of Spain because of the disruption of coal imports on account of ie 
war. The domestic production has nearly doubled in 6 years time end ccuss 


be ekenseds” 


Some of a factors preventing a substantial increase in coal produc 
tion are; 


1. Lack of experienced miners. 
e. Lack of compressed-aix equipment. 
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3%. Lack of new mining machinery and spare parts. 

4, Lack of sufficient electric power. 

5. Lack of stability in Government policy which prevents 
long-range planning and development. 


The ventilation of the working races at most mines is inadequate; 
better distribution of the ventilating-air currents probably would 
assist in increasing production. 


Exemption from conscription to the army for young men engaged in 
coal mining would help alleviate tne present labor shortage. 


The netional coal reserves are sufficient to supply Spanish require- 
ments for many years. The newly discovered bituminous-coal deposit near 


Gijon may increase the bituminous-coal reserves substantially and provide 
a source of better-quality coal. 


The full development of the domestic sources of coal is vitally 
important to the economy of Spain; the mining companies are well financed 
and can expand the industry if the Government policy becomes stable enough 
to permit leng-range planning and development. 
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